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Noise Study 

Bristol Park Redevelopment Area 

 

Executive Summary 

 

The City of Champaign, Illinois (City) is in the process of considering redevelopment of an area 

known as the Bristol Park Redevelopment Area (Proposed Development) for use as low income 

housing construction.  As currently conceived, the City would work with the federal U.S. 

Department of Housing and Urban Development (HUD) for funding to redevelop this area.  As 

part of planning for this process, Foth Infrastructure & Environment, LLC (Foth) was asked to 

assess the impact of outside noise sources on the proposed redevelopment area in accordance 

with noise assessment guidelines developed by the HUD.   

 

HUD Noise Assessment Guidelines were used to estimate the impact of noise from a nearby rail 

line to the area.  Overall noise impact was expressed in terms of the day-night average sound 

level, or DNL.  This is the degree of acceptability of the calculated noise level.  The DNL takes 

into account distance from the source and certain operational factors associated with the railway 

operations.  A DNL was calculated for three different distances from the noise source, including 

160 feet, 400 feet, and 600 feet.  The 160-foot distance was selected because it was determined 

this would be the closest a structure could be built to the noise source, based on the current street 

configuration.   

 

Results of the noise assessment indicate that the DNL for the distance of 160 feet from the noise 

source would be 73.7, which would be in the “Normally Unacceptable” range of 65 to 75.  The 

DNL decreases with distance, and approaches levels in the “Acceptable” level at about 600 feet.  

It was determined the DNL could be reduced with use of a noise barrier placed along the east 

side of North Chestnut Street.  Use of a 20-foot-high noise barrier would bring the DNL for most 

locations reviewed for this assessment within the “Acceptable” range for the scenario where only 

one-story houses would be constructed.  The one exception may be locations near the south edge 

of the noise barrier, where the DNL was slightly above the “Acceptable” level of 65.  However, 

if two-story structures were built, it appears that the “Acceptable” level could not be achieved at 

locations near the noise barrier, except for houses constructed beyond the 400-foot distance.  

While a higher noise barrier, at perhaps 25 feet, may achieve this, this height was not evaluated 

as part of this study.   According to HUD guidelines, the acceptability of noise at levels in the 

“Normally Unacceptable” range can be further enhanced by using special building construction 

in the design of housing units to ensure people occupying the units are sufficiently protected 

from outdoor noise.   

  

Additional considerations are also discussed in the report.  One of these considerations includes a 

discussion of certain exceptions that the City may be able to take advantage of that would raise 

the HUD acceptable DNL level from 65 to 70.  In order to use an exception, the City would need 

to demonstrate it meets all of the conditions.  Another consideration would involve conducting 

actual field measurements using a sound level meter.  Field measurements may provide a more 

accurate assessment of estimates that were calculated using a relatively basic approach set forth 

by the HUD noise assessment guidelines. 
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Foth  Foth Infrastructure & Environment, LLC 

HUD U.S. Department of Housing and Urban Development 

mph miles per hour 

NAL Noise Assessment Location 

Proposed Development Bristol Park Redevelopment Area 
TM 
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1 Introduction 

The City of Champaign, Illinois (City) is in the process of considering redevelopment of an area 

known as the Bristol Park Redevelopment Area (Proposed Development) for use as low income 

housing construction.  As currently conceived, the City would work with the federal U.S. 

Department of Housing and Urban Development (HUD) for funding to redevelop this area.  The 

proposed area is bordered on the west side by North Market Street and the east by North Chestnut 

Street.  The northern border of the development would be the northern boundary of lots located 

along East Roper Street and on the south end by East Bradley Street.  The main line of the 

Canadian National Railway (CN) is located on the east side of the Proposed Development.  

Figure 1 provides a site location map indicating the general location of this area within the City.  A 

map showing boundaries of the Proposed Development is provided as Figure 2.   

 

1.1 Purpose 

As part of planning for this process, Foth Infrastructure & Environment, LLC (Foth) was asked to 

assess the impact of outside noise sources on the proposed redevelopment area in accordance with 

noise assessment guidelines developed by HUD.  These guidelines are located in a document 

entitled The Noise Guidebook (HUD, No Date).  This document provides guidance for evaluating 

the impact of nearby sources of noise from airports, roadway traffic from major thoroughfares, and 

rail traffic.  Chapter 5 of the document outlines noise assessment procedures that should be 

followed to evaluate these noise sources with respect to identified Noise Assessment Locations 

(NAL) within the proposed area.  The purpose of this report will be to examine identified noise 

sources in accordance with guidelines in this document.   

 

1.2 Scope of Work 

In accordance with the HUD guidelines, Foth has specifically been asked to evaluate the impact of 

noise to this neighborhood from operations at the nearby CN rail line and from interstate road 

traffic on I-74 to the north of the site.  There are no airports near the site.  As part of this scope of 

work, Foth focused on regular scheduled rail traffic that passes through the crossing at East 

Bradley near the intersection of North Chestnut Street.  It should be noted that a rail yard exists to 

the northeast of the neighborhood.  Several tracks to the east of the main rail line move lines of rail 

cars periodically through this area as well.  While it is anticipated there may also be noise 

associated with these sources, it is considered to be sporadic and will not be evaluated as part of 

this report.   

 

1.3 Regulatory Requirements 

Noise at the Bristol Park Redevelopment Area was evaluated in accordance with The Noise 

Guidebook, as prepared by HUD.  Foth relied on procedures, figures, work charts, and work sheets 

included in Chapter 5 of the document, entitled Noise Assessment Guidelines for this evaluation.  

This guidebook is based on HUD noise regulations at 24 Code of Federal Regulations (CFR) 

Part 51.  The purpose of the guidelines is to provide a process for evaluating the acceptability of 

anticipated noise from identified noise sources in the area.  No actual field measurements were 

made as part of this process.  Foth is also aware that the City has a noise ordinance and the state of 

Illinois has a noise regulation.  These regulatory requirements were not considered as part of this 

evaluation.   
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2 Background Information 

The following subsections will provide background information on sources of noise to be 

evaluated for this report.  This information will provide the basis for the evaluation in the 

remainder of the report.   

 

2.1 CN Rail Line 

As noted in Section 1, the main CN rail line is located along the east side of the Proposed 

Development.  The closest existing structures in this area are located approximately 160 feet from 

the centerline of the main rail track.  These are structures that are located just immediately to the 

west of North Chestnut Street.  The main rail line is in direct line-of-sight to the Proposed 

Development and is at the same approximate elevation.  Based on projections from Google™ 

Earth, the main line rail bed is at approximately 740-feet elevation.  The housing area is at 

approximately 7380feet elevation.  According to information provided by CN and also by the U.S. 

Department of Transportation (DOT), approximately 20 scheduled trains pass through the crossing 

at East Bradley Street in an average day.  Included in Table 1 are certain data regarding rail traffic 

that passes through this crossing.  All traffic is in the form of diesel trains.  There are no electrified 

trains traveling through this crossing.  This information was obtained directly from the local CN 

rail office.  These data will be used during the noise evaluation for this area.   

 

Table 1 

CN Main Rail Line Data 

Data Input Need CN Estimates 

Average Diesel Trains Per Day 20 

Average Diesel Trains Between 10 PM and 7 AM 4 

Average Number of Locomotives Per Train 2 

Average Railway Cars Per Train 167 

Average Train Speed (mph) 40 
1 

Track Construction Continuous Welded Rail 

Whistle or Horn Use Starts at 1,360 feet from Crossing in 

Both Directions 
1
Typical speeds range from 5 to 60 mph; 40 mph is assumed to be average.  Prepared by: CED1 

  Checked by: PGS 

 

2.2 I-74 Interstate Highway 

The I-74 interstate highway is located approximately 1,500-feet north of the closest structure in the 

Proposed Development.  Based on information in The Noise Guidebook, roads further than 1,000 

feet from an NAL do not need to be included in the noise evaluation.  Therefore, the I-74 highway 

was not be evaluated for noise impact as part of this report.   
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3 Methods  

As noted previously, Foth used Noise Assessment Guidelines in Chapter 5 of The Noise 

Guidebook developed by HUD for evaluating noise impacts to the Proposed Development.  The 

guidelines provide a straightforward method for evaluating prospective sites in a consistent manner 

without actually visiting the site or conducting field measurements.  The procedures can be used 

for existing or prospective buildings located on the site.  The guidelines indicate that site 

assessments should be made at representative locations around the site where significant noise is 

expected.  Locations are designated as NALs.  A complete copy of Chapter 5 from The Noise 

Guidebook is provided as Appendix A.  The Noise Assessment Guidelines include instructions, 

various examples, and forms that can be used for the analysis.  

 

The degree of acceptability of the noise environment at a NAL is determined from the calculated 

outdoor day-night average sound level (DNL) in decibels (dB).  Work sheets are provided with the 

guideline to develop the evaluation for each NAL.  Results from the evaluation will be categorized 

into one of three categories, as noted in Table 2. 

 

Table 2 

HUD Noise Acceptability Criteria 

DNL Category Level Comments 

Acceptable Less than or at 65 Levels at 65 may be of some concern, but 

common building construction will make 

indoor environment acceptable.  

Normally Unacceptable Between 65 and 75 Noise exposure more severe; barriers may 

be necessary between site and prominent 

noise sources.  Special building 

construction may be necessary for 

buildings.  

Unacceptable Greater than 75 Noise at site so severe that construction 

cost to make the indoor environment 

acceptable may be prohibitive.  
Prepared by: CED1 

Checked by: PGS 

 

3.1 Rail Line Noise Evaluation Process 

As noted in Section 2, the closest existing structures in the Proposed Development are located 

approximately 160 feet from the centerline of the main rail line.  These are structures located along 

North Chestnut Street.  Given these are the closest locations to the rail line, this distance was 

evaluated first.  This first distance is referred to as NAL 1.  To provide further information 

regarding the impact of distance from the noise source, two additional NALs were established at 

distances of 400 and 600 feet from the main rail line.  These are referred to as NALs 2 and 3, 

respectively.  These are also located in the general vicinity of current housing locations.  These 

three NALs are shown on Figure 2 and identified as NALs 1 through 3.  For illustrative purposes, 
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they are placed in the middle of the development.  Using the criteria provided in Table 1, noise 

estimates in terms of DNL were developed using work sheets provided in the HUD guidance 

document.     

 

After completion of the analysis at the three NAL distances from the rail line, additional NALs 

were established at locations near the south end and north end of the Proposed Development.  

These NALs were used in conjunction with the first set of NALs to evaluate noise at these 

locations if a noise barrier were placed near the rail line to shield noise from the residential area.  

These additional NALs are depicted on Figure 3, along with the location of a possible noise 

barrier.       

 

3.2 Methods of Data Analysis 

Railway noise was evaluated in a step-wise fashion, using the HUD guidelines.  Basic information 

regarding railway traffic is first entered into Work Sheet D.  This work sheet incorporates rail line 

data from Table 1 and uses a series of simple calculations for both the diesel locomotive and rail 

cars to arrive at a value that is labeled as the “Average Daily Number of Operations.”  This value, 

along with the effective distance from the noise source, is entered into Work Chart No. 3 to 

determine the DNL.  The resulting DNL is compared against the levels shown in Table 2 to assess 

acceptability.   

 

If the DNL is determined to be “Normally Unacceptable,” it can be further evaluated with respect 

to installation of a noise barrier.  Evaluation of a prospective noise barrier involves additional 

computations that are carried out first using Work Chart Nos. 5 and No. 6.  Work Chart No. 5 takes 

into account the elevations of the source, the NAL (observer), and barrier height.  The steps in the 

evaluation lead the evaluator through a series of computations to arrive at additional factors that 

can be used in Work Chart No. 6.  Work Chart No. 6 uses the distance (h) between the barrier top 

and line-of-sight from the source to the observer in combination with a ratio of the distance 

between the source and barrier and NAL and barrier to arrive at an estimate of the noise barrier 

performance.  An adjustment must also be made if the NAL is at a given distance from the barrier 

when compared to the distance from the barrier to the source.  This is termed “loss of ground 

attenuation.”  This adjustment is made to the estimated noise reduction from the noise barrier to 

take into account the implication that a certain amount of noise will be re-directed over the top of 

the noise barrier, thus reducing the sound reduction gained through the barrier design.  This factor 

is subtracted from the calculated noise barrier performance value.   

 

During the noise barrier evaluation, Foth evaluated two scenarios:  one situation where all of the 

homes would be constructed as one-story houses.  The second scenario would be if all the houses 

were two-story homes.  HUD guidelines require one to assume the line-of-sight to the NAL 

(observer) is at five feet below the overall height of the structure (the effective height).  For 

one-story houses, Foth assumed the overall height would be 15 feet, with the effective height being 

10 feet.  If the houses were two-story structures, Foth assumed the overall height would be 25 feet, 

with the effective height at 20 feet as line-of-sight to the source.  In addition to the above, Foth 

used 15 feet as the height of the locomotive and railroad cars.  This latter value was in 

conformance with HUD guidelines.  All structures, including those at NALs, the barrier and noise 

source on the railway line were evaluated with respect to given actual elevations.  Elevations were 

taken from projections at Google ™ Earth.  
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Finally, given the barrier will always be finite, the effective noise reduction will also need to be 

evaluated using Work Chart No. 7.  This final work chart accounts for NAL locations being at 

certain locations along the barrier, including points near the end of the barrier.  NALs located near 

the end of the barrier may be more exposed to noise radiating around the edge of the wall.  The 

Work Chart is used to determine the angle subtended by the barrier at the NAL, or observer 

location.   
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4 Discussion 

Following is a discussion of the noise assessment for the Proposed Development using the HUD 

Noise Assessment Guidelines that were summarized in Section 3.   

 

4.1 Results of Initial NAL Review 

The DNL for each of the NALs 1 through 3 was determined using the methodology described in 

Section 3.   Computations were completed using the Railway Noise Data Sheet and Computations 

and Findings Work Sheet.  These are the revised work sheets that were included in an “Errata” 

section of The Noise Guidebook.  They are also included in Appendix A.  Results from this 

evaluation are provided in Table 3.  Results indicate that the DNL for an NAL located 160 feet 

from the rail line would be at 73.7 dB.  If the NAL were moved further from the source of noise to 

a location 400 feet away, the DNL would be 67.8 dB.  If the NAL were moved even further from 

the noise source at 600 feet, the DNL is calculated to be 65.3 dB.  From these calculations, only 

development that occurs at 600 feet from the main rail line would meet the “Acceptable” criterion 

of 65.  Results of the computational analysis are provided in Table 3.  Work sheets showing the 

computations at different distances from the noise source are provided in Appendix B.   

 

Table 3 

DNL Levels at Specified Distances from the Source 

Distance from the Centerline of the Main Rail Line (Feet) DNL Calculation (dB) 

160 73.7 

400 67.8 

600 65.3 
Prepared by: CED1 

Checked by:  PGS 

 

4.2 Use of a Noise Barrier 

The HUD Noise Assessment Guidelines allow for use of a noise barrier to shield sensitive 

locations from railway noise sources if the DNL falls into the category “Normally Unacceptable.”  

Given the calculated DNLs at two closer distances fall into this category, Foth evaluated use of a 

noise barrier to bring noise levels within acceptable levels.  It was determined that CN will use a 

horn or whistle as a safety precaution when approaching the rail crossing at East Bradley Street.  A 

sign is located along the tracks at approximately 1,360-feet north and south of the crossing.  Trains 

will activate their horns starting at this distance and continue up to the crossing.   It is anticipated 

that impact to the Proposed Development will be particularly noticeable for those trains 

approaching from the north.  In the HUD Noise Assessment Guideline, the whistle/horn factor 

figures significantly in the final adjustment for operations.  To reduce the DNL in the Proposed 

Development, a 20-foot-high noise barrier could be placed approximately 100 feet from the main 

line railway.  Given the railway owns the property strip between North Chestnut Street and the rail 

line, it is anticipated the barrier could be placed on the east side of North Chestnut Street.  The 

noise barrier could begin just north of East Bradley and the railroad crossing and continue along 

the rail line to the southern end of the electrical substation located just northeast of the area.  Work 

Chart No. 5 was completed for three distances described above and shown in Table 3.  From Work 
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Chart No. 5, several factors (h, R and D) are used to evaluate overall noise barrier performance 

using Work Chart No. 6.  The noise barrier was first evaluated assuming all housing would be 

one-story structures.  With one-story structures, it will be assumed the typical height of the house 

is 15 feet.  From the HUD guidelines, the impact of noise to the structure is from a point five feet 

from the top of the structure, or 10 feet.  The results of the assessment using Work Chart No. 6 for 

a one-story structure are shown in Table 4.    

 

Table 4 

One-Story Structure 

Potential Noise Barrier Performance Based on Distance 

Distance from 

Source 

(Feet) 

Barrier 

Performance 

using Work 

Chart 6 

Adjustment for 

Loss of Ground 

Attenuation from 

Work Chart 6 

Potential Barrier 

Performance 

(dB) 

Resulting DNL 

with Noise Barrier 

at Infinite Length 

(dB) 

160 10.8 - 0 10.8 62.9 

400 7.8 - 2 5.8 62.0 

600 7.2 - 3 4.2 61.1 
Prepared by: CED1 

Checked by: PGS 

 

At the distance 160 feet from the source, the potential barrier performance prior to adjustment 

would have a reduction of 10.8 dB, with the reduction decreasing at increasing distances.  This is 

primarily due to the height of the barrier between the source and the observer line-of-sight 

decreasing at increasing distances.  In addition, the methodology requires this estimate to be 

reduced for loss of ground attenuation.  As explained previously, the calculated noise reduction is 

adjusted by this latter factor in that it is believed that a portion of the radiated sound will be 

redirected over the barrier.  While there is no reduction for this factor at the closest distance, the 

adjustment increases to -3 at 600 feet.  Results indicate the potential barrier performance could 

reduce the DNL to acceptable levels at all three distances.    

 

The potential noise barrier performance was also evaluated for the possibility of two-story 

structures being built in this area.  In this scenario, it was assumed that all two-story structures 

would be 25 feet in height.  Therefore, from HUD guidelines, the effective impact point would be 

five feet less at 20 feet.  The results of the assessment using Work Chart No. 6 for two-story 

structures throughout the Proposed Development are shown in Table 5.   
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Table 5 

Two-Story Structure 

Potential Noise Barrier Performance Based on Distance 

Distance from 

Source 

(Feet) 

Barrier 

Performance 

using Work 

Chart 6 

Adjustment for 

Loss of Ground 

Attenuation from 

Work Chart 6 

Potential Barrier 

Performance 

(dB) 

Resulting DNL 

with Noise Barrier 

at Infinite Length 

(dB) 

160 4.5 - 0 4.5 69.2 

400 5.3 - 2 3.3 65.5 

600 5.8 - 3 2.8 62.5 
Prepared by: CED1 

Checked by: PGS 

 

With the increased height of the two-story structures, the height of the barrier between the source 

and the effective height of the observer at a given NAL is less than that for the one-story 

structures.  Therefore, the potential noise barrier performance in terms of noise reduction in dB 

will be less.  With the adjustment for loss of ground attenuation included, the potential noise 

performance indicates that the DNL could only be reduced to “Acceptable” levels at about the 

400-foot distance.  While a higher noise barrier will probably improve this evaluation, it is 

assumed that at this point most of the structures will be one-story and that the higher noise barrier 

would not be needed.   

 

The effectiveness of the noise barrier as calculated above for both one-story and two-story 

structures assumes an infinite noise barrier with respect to each NAL.  As noted previously, if a 

noise barrier were installed along North Chestnut Street, the closest it could be installed with 

respect to the rail bed would be approximately 100 feet.  Assuming the finite length of the barrier 

would be from the south point at East Bradley Street near the railroad crossing and continue to the 

southeast corner of the electrical substation, the length of the barrier would be approximately 

1,300 feet.   

 

The actual performance of the noise barrier can be further evaluated using Work Chart No. 7.  This 

Work Chart allows one to take into account the length of the barrier with respect to the NAL and 

the angle formed by drawing lines between the NAL and each end of the barrier.  This was 

evaluated by placing three NALs at the three distances along the length of the barrier.  One NAL 

would be in the middle, with the other two NALs placed near each end of the barrier.  The 

approximate location of the NALs along the barrier for each of the distances is depicted on 

Figure 3.  Table 6 presents the estimated actual noise barrier performance for one-story structures 

when placed at three different locations and distances along the barrier.       
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Table 6 

One-Story Structure 

Actual Noise Barrier Performance  

Based on Proximity to Edge of Barrier 

NAL 

Distance 

(feet) 

Location 

Along 

Barrier 

Angle 

Formed 

using 

Work 

Chart 7 

(Degrees) 

Original 

DNL 

Calculation 

for this 

Distance 

(dB) 

Potential 

Barrier 

Performance 

(dB) 

Actual 

Barrier 

Performance 

(dB) 

Predicted 

Actual DNL 

Using 20-

Foot-High 

Noise 

Barrier 

(dB) 

160 South End 142 73.7 10.8 7.5 66.2 

 Middle 168 73.7 10.8 9.8 63.9 

 North End 165 73.7 10.8 9.2 64.5 

400 South End 85 67.8 5.8 2.3 65.5 

 Middle 120 67.8 5.8 3.5 64.3 

 North End 105 67.8 5.8 2.5 65.3 

600 South End 73 65.3 4.2 1.8 63.5 

 Middle  98 65.3 4.2 2.2 63.1 

 North End 87 65.3 4.2 1.8 63.5 
Prepared by: CED1 

Checked by: PGS 

 

As a result of the analysis using Work Chart No. 7, one can see the actual predicted noise 

reductions for one-story houses due to use of a 20-foot-high noise barrier along the North Chestnut 

Street.  Use of the HUD Noise Assessment Guidelines predicts that the noise barrier would offer a 

9.8 dB reduction near the middle of the structure for a 160-foot distance, with this dropping off to 

7.5 dB reduction near the south end of the barrier.  This reduction is due to potential noise 

radiating around the edge of the barrier.  While it appears a structure at this location may be 

slightly above the “Acceptable” DNL, other NALs at this distance near the barrier would be within 

the “Acceptable” category.  Additional considerations to reduce the DNL further would be to 

incorporate sound reduction materials into the proposed housing construction design at locations 

where the DNL is slightly above the “Acceptable” criterion.   

 

The above analysis can also be completed for two-story structures using Work Chart No. 7.  In this 

scenario, the noise barrier remains at the same location along North Chestnut Street and the NALs 

are at the same locations along the barrier as depicted in Figure 3.  However, with the height of the 

structures increased to 25 feet and the effective height of the observer at 20 feet, the line-of-sight 

between the noise source and the observer are essentially at the same level at the 160-foot distance.  

The effective height of the barrier increases slightly with increasing distance from the barrier due 

to a change in angle for the line-of-sight.  Completed computations using Work Sheet No. 5 for the 

two-story scenario are provided in Appendix B show the calculated factors that go into the noise 

performance estimate.  Results are shown in Table 7.   
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Table 7 

Two-Story Structure 

Actual Noise Barrier Performance  

Based on Proximity to Edge of Barrier 

 

 

 

NAL 

Distance 

(feet) 

Location 

Along 

Barrier 

Angle 

Formed 

using 

Work 

Chart 7 

(Degrees) 

Original 

DNL 

Calculation 

for this 

Distance 

(dB) 

Potential 

Barrier 

Performance 

(dB) 

Actual 

Barrier 

Performance 

(dB) 

Predicted 

Actual DNL 

Using 20-

Foot-High 

Noise 

Barrier 

(dB) 

160 South End 142 73.7 4.5 3.8 69.9 

 Middle 168 73.7 4.5 4.2 69.5 

 North End 165 73.7 4.5 4.0 69.7 

400 South End 85 67.8 3.2 2.3 65.5 

 Middle 120 67.8 3.2 3.3 64.5 

 North End 105 67.8 3.2 3.0 64.8 

600 South End 73 65.3 2.8 1.3 64.0 

 Middle  98 65.3 2.8 1.7 63.6 

 North End 87 65.3 2.8 1.5 63.8 
Prepared by: CED1 

Checked by: PGS 

 

Table 7 indicates that for two-story structures, the predicted actual DNL at 160 feet would be in 

the “Normally Unacceptable” range for all locations that were evaluated.  DNL levels beginning at 

about 400 feet would be in the “Acceptable” range.  From this analysis, it appears that homes 

constructed up to 400 feet would need to be limited to one-story homes.  It is possible the noise 

barrier could also be increased to meet the HUD “Acceptable” limit.   

 

It should also be noted that while the calculated DNLs were developed based on HUD noise 

assessment guidelines, predicted noise from the rail line would not be continuous throughout a 

given day.  As noted previously, current CN records indicate that an average of 20 trains pass 

through this area with an average of 167 cars each.  However, if each train passing lasted 

approximately 10 minutes each, this would amount to train noise during about 200 minutes each 

day, or 3.3 hours.  This would be approximately 14% of each day.   

 

Additional noise may come from occasional locomotive engine noise from car switching in the rail 

yard located east and north of the rail crossing and car traffic along East Bradley Street.  These 

sources of noise were not factored into this analysis.   
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4.3 Other Considerations 

In addition to the above analysis, the City may want to evaluate this project using alternative 

approaches.  Two examples of this are discussed below.   

 

4.3.1 Exceptions 

The noise assessment evaluation indicates that the DNL for some locations within the Proposed 

Development may be in the “Normally Unacceptable” range, especially at locations less than 

400 feet to the noise source, if a noise barrier is not installed.  The HUD noise regulation allows 

for exceptions in certain instances and may allow the “Acceptable” range to be raised from 65 to 

70 dB as a DNL.  If this is allowed, all of the following conditions must be met: 

 

 The project does not require an Environmental Impact Statement under 24 CFR 51.104 (b) 

(1) and noise is the only environmental issue. 

 

 The project has received a Special Environmental Clearance and has received the 

concurrence of the Environmental Clearance Officer. 

 

 The project meets other program goals to provide housing in proximity to employment, 

public facilities, and transportation. 

 

 The project is in conformance with local goals and maintains the character of the 

neighborhood.   

 

 The project sponsor has set forth reasons, acceptable to HUD, as to why the noise 

attenuation measures that would normally be required for new construction in the 65 to 

70 DNL range cannot be met.   

 

 Other sites which are not exposed to noise above 65 DNL and which meet program 

objectives are generally not available.   

 

If the City wishes to pursue qualification for an exception under this portion of the rule, further 

research will need to be made to determine if the project qualifies for all of these conditions.   

 

4.3.2 Use of Field Noise Measurements 

The HUD rules also allow one to assess noise for the project by use of actual noise measurements.  

This is outlined in 24 CFR 51. 106.  Given the HUD Noise Assessment Guidelines use a relatively 

structured approach to the assessment; therefore, some of the assumptions made in the 

computations may not be borne out when conducting actual field measurements.  For example, the 

use of a whistle/horn by the train may vary along the approach leading up the rail crossing.  

Chapter 7 of HUD’s The Noise Guidebook outlines the process for collecting noise measurements 

in the field.  Essentially, noise measurements can be obtained at the same NALs evaluated in the 

report using a sound level meter.  This can be done by setting up an instrument with logging 

capabilities at a specified location and programming it to obtain day and night noise data over one 

or several days.  These data can be expressed in terms of the DNL and compared against the HUD 

criteria.   
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Such measurements may be helpful in either verifying the computational analysis conducted for 

this study or provide data that may refute this information.  In this way, the field data may assist 

the City in making a more informed decision about moving forward with the project. 
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5 Conclusions 

The impact of noise from a nearby rail line was evaluated with respect to HUD Noise Assessment 

Guidelines for a proposed low income housing development that may occur in the Bristol Park 

Redevelopment Area in Champaign, Illinois.  Overall noise impact was expressed in terms of a 

DNL, which is the degree of acceptability of the calculated noise level.  The DNL takes into 

account distance from the source and certain operational factors associated with the railway 

operations.  A DNL was calculated for NALs located at three different distances from the noise 

source, including 160 feet, 400 feet, and 600 feet.  The 160-foot distance was selected because it 

was determined this would be the closest a structure could be built relative to the noise source, 

based on the current street configuration.   

 

Results of the noise assessment indicates that the DNL for a NAL located at a distance of 160 feet 

from the noise source would be 73.7 dB, which would be in the “Normally Unacceptable” range of 

65 to 75.  The DNL decreases with distance, and approaches levels in the “Acceptable” level at 

about 600 feet.  It was determined the DNL could be reduced with use of a noise barrier placed 

along the east side of North Chestnut Street.  Use of a 20-foot-high noise barrier would bring the 

DNL for most locations reviewed for this assessment within the “Acceptable” range for the 

scenario where only one-story houses would be constructed.  The one exception may be locations 

near the south edge of the noise barrier, where the DNL was slightly above the “Acceptable” level 

of 65.  However, if two-story structures were built, it appears that the “Acceptable” level could not 

be achieved at locations near the noise barrier, except for houses constructed beyond the 400-foot 

distance.  While a higher noise barrier, at perhaps 25 feet, may achieve this, this height was not 

evaluated as part of this study.   

 

In addition to the above, two suggestions were made for additional consideration in evaluation of 

noise data at this location.  The first suggestion may allow the City to qualify for an exception that 

would allow the “Acceptable” range to be raised from 65 to 70 DNL.  To qualify for this 

exception, the City would need to be able to demonstrate it meets all conditions set forth at 24 CFR 

51.105.  The second suggestion would involve conducting actual field measurements of noise 

using a sound level meter with logging capabilities.  Actual measurements may assist the City in 

either verifying or refuting data that has been calculated using the straightforward approach set 

forth by HUD Noise Assessment Guidelines.   

  



 

X:\CH\IE\2013\13C018.00\10000 Reports\Noise Study\R-Bristol Neighborhood Noise Study.docx  

Foth Infrastructure & Environment, LLC   14 

6 References 

U.S. Department of Housing and Urban Development (HUD), The Noise Guidebook, Chapter 5 – 

Noise Assessment Guidelines and Errata Sheets, No Date. 

http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/environment/t

raining/guidebooks/noise. 

 

 

 

 

 



 

X:\CH\IE\2013\13C018.00\10000 Reports\Noise Study\R-Bristol Neighborhood Noise Study.docx Foth Infrastructure & Environment, LLC  

Figures 

 

 

 

 









 

X:\CH\IE\2013\13C018.00\10000 Reports\Noise Study\R-Bristol Neighborhood Noise Study.docx Foth Infrastructure & Environment, LLC  

Appendix A 

HUD Noise Assessment Guidelines – Chapter 5  

and Errata Sheets 

  









































































ERRATA SHEET 
 

The Noise Guidebook 
Railway Noise Guidance and Calculation Corrections 

 
February 2009 

 
The following should replace the paragraph entitled “Horns and Whistles” on page 63 
(also marked 15) in the Noise Assessment Guidelines, Chapter 5, of The Noise 
Guidebook (September 1991).   

If the Noise Assessment Location (NAL) is perpendicular to any point on 
along a railroad track between the whistle posts for a road crossing, a 
factor to account for the noise of warning horns or whistles must be 
included in the calculation.  There are 2 factors to be used based on the 
type of locomotive.  If the locomotive is diesel-powered, enter the number 
10 in column 11 of Worksheet D.  If the locomotive is electric-powered, 
enter the number 100 in column 18 of Worksheet D.  If the NAL is not 
between the whistle posts for a road crossing, enter the number 1 in each 
column. 

Note:  Whichever horn factor is appropriate, it must only be applied once.  
If a factor is applied for diesel locomotives in the first section of the 
worksheet, it must not be applied to the railcar noise calculation in the 
second part.  In that instance, enter the number 10 in column 11 and the 
number 1 in column 18. 

A revised Worksheet D also accompanies this correction.  It is easily distinguished from 
the original.  The new Worksheet D has an additional column in the second section of 
page 2 for a total of 27 columns.  The original version, with 26 columns, is hereby void. 



List All Railways within 3000 feet of the site:

1.

2.

3.

1. Effective distance:

5.   Number of rail cars per train:

4.   Number of diesel locomotives per train:

3.   Fraction of operations occuring at night:

	 b.	 electrified

 a.   diesel

2. Number of Trains in 24 hours:

Railway No. 1 Railway No. 3Railway No. 2

Railway Noise
Data Sheet

Noise Assessment Guidelines

 a.   diesel trains

Include locomotive for 
electrified	trains

Necessary Information

Notes

	 b.			electrified	trains

6.   Average train speed:

7.   Is track welded or bolted?

8.   Is the site opposite a section of tracks  
 between whistle stops?

10 p.m. - 7a.m.

Measured in feet from 
NAL to center of track



Adjustments for Diesel Locomotives

9 
No. of
Locomotives

2

Combined Locomotive and Railway Car DNL (See combining noise levels table for procedures)

Partial DNL 
Railway No. 1

10 
Average
Speed
(Table 9)

11 

Horns
(Enter 10)

12 
Night-
time
(Table 5)

13 
No. of 
Trains
(Line 2a)

14 

Adj. No
of Opns.

15 

DNL
(Workchart 3)

16 

Barrier
Attn.

17 

Partial
DNL

x x x x = - =

x x x x = - =

Railway No. 1

Railway No. 2

Railway No. 3 x x x = - =

Adjustments for Railway Cars or Rapid Transit Trains and Electric Locomotives

18 
Horns on 
Electric 
Trains only
(Enter 100) 

19 
Number
of cars

50

20 
Average
Speed
(Table 10 )

21 
Bolted
Rails
(Enter 4)
Welded
(Enter 1)

22 
Night-
time
(Table 5)

23 
No. of 
Trains
(Lines 2a 
and 2b)

24 
Adj. No.
of Opns. 

25 

DNL
(Workchart 4)

26 

Barrier
Attn.

27 

Partial
DNL

x x x x x = - =

x

x x x x x = - =

Railway No. 1

Railway No. 3

Railway No. 2 x x x x = - =

Partial DNL 
Railway No. 3

Partial DNL 
Railway No. 2

Partial DNL 
Total DNL for all Railways

Railway Noise
Computations and Findings

Noise Assessment Guidelines

x

Signed Date
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Appendix B 

HUD Noise Assessment Computational Work Sheets 

 

 


















